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Annual Report on the Present State and Activities of
the Radiation Protection Department, Nuclear Fuel
Cycle Engineering Laboratories in Fiscal 2005

Radiation Protection Department

Nuclear Fuel Cycle Engineering Laboratories
Tokai Research and Development Center
Japan Atomic Energy Agency
Tokai-mura, Naka-gun, Ibaraki-ken

(Received October 16,2006)

This annual report summarizes the activities on radiation control in the nuclear fuel cycle
facilities, such as personnel monitoring, monitoring of gaseous and liquid waste effluents,
environmental monitoring, maintenance of radiation monitoring instruments, safety research, and
technical support which were undertaken by the Radiation Protection Department at Nuclear
Fuel Cycle Engineering Laboratories* in fiscal 2005.

In the Laboratories, the Tokai Reprocessing Plant (TRP), MOX fuel fabrication facilities, the
Chemical Processing Facility (CPF), and various other radioisotopes and uranium research
laboratories have been operated.

The Radiation Protection Department is responsible for the radiation control in and around
these radiation facilities, including personnel monitoring, workplace monitoring, consultation on
radiological work planning and evaluation, monitoring of gaseous and liquid waste effluents,
environmental monitoring, radiological standards, quality management, and safety research.

In fiscal 2005, the results of radiological monitoring showed the situation to be normal, and
no radiological incident or accident occurred. The maximum annual effective dose to radiation
workers was 8.0 mSv and the mean annual effective dose was 0.1 mSv. Individual doses were
kept within the annual dose limit specified in the safety regulations. The estimated effective dose
caused by gaseous and liquid effluents from the TRP to imaginary members of the public around
the Laboratories was 4.3 x 10 mSv. The environmental monitoring and effluent control were
performed appropriately in compliance with safety regulation and standards.

As for the quality management activities, the inspection by the government, the audit, and the
maintenance to revise the documents were performed in accordance with the quality management
system which had been introduced to safety regulation since fiscal 2004.

Keywords : Radiation Control, Personnel Monitoring, Environmental Monitoring,
Effluents Monitoring, Radiation Instruments, Calibration, Safety Research,
Quality Management.

*  JNC and JAERI were unified in October, 2005 and Japan Atomic Energy Agency (JAEA) was inaugurated.
Therefore the business of the Radiation Protection Division of Tokai Works, JNC was inherited by the
Radiation Protection Department of Nuclear Fuel Cycle Engineering Laboratories, JAEA.
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Ty 2 S ARTEERCEEHICBNT, S Zamic 2.5 K, & 4 RF2LETT
D ZEICE- T, 29Pu M REHR DT O > ¥ o — & I SN 5 U RocEig
VLB &7 o 7z (1K1.9.8) o TP Dt T RRAE 2 5FA U /=455, A iR CREGHRE 23
1 K[, 2.5 IRFE], 4 R, 8 BR e X 12 pR D356, £ E4 1666Bq. 1500Bq.
927Bq. 349Bq &N 245Bq TH o7z,

9.3 29Pu liIRERIR D —SocEG (Fe: 77 > b AR, 72 77 > b AHEH)

(sam
IP ZHWEMEZS ) D TFED T 0 — 2 E U T 4 DR S Nz, TEEE O
FRE &P, IP VWA Z &Ik D, 20Am KON 289Py i IRIRIR A L= 7
7 o b ADKEER LD IP AN UENTFOINVI S A0S EmEILdT 5 2 &

MURETH B, F/o, BRENRETE D5 ORIRMERBIFED 7)< = Ak
R & it =y LRIBETH - .

(BREETHIEE : ZEH 1R)

(B 3GHR)
(1] BEEIED. AAREYHEERE 39 Bt e RS EER.
[2] BEHED. BARGMEZEEHES F 4 PP RREER.
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(3) HE T AR AR E SR O P

T O TRV =010 & AT H RS R OEEREITB WO THPETE AR
BEOT 4 —)V REREEHET AR, FMARBFHICLS2EZYY P T/RBTH A
ABEME (H310) 2FET 52000 (P A GRS BAUENE R
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IN— U7z 8He HBIEHE 2 & D REIENNE (RO RY TF L 2) Oz
THMEERAT S EICE > T TRV F R &R OmRED H(10)
DFNICAREIRR D BB 5 LRI LEHDTH 5D, BT HIVHEHEIZE ST
RO REA IR AR AEICHT B TIVT AV AR A EBRYEL AR A &K
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THALTWZDDOKRE - BiitE, BT 7> Ao EdbbeE, S7%iED
W<,

H,(10) Response

0.1
10!

100 -

(9.4 Hk T AR E Y EERE
WEZRDIME
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103 L i i
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(9.5 E>FHIVHOERICE > THE L, B4
IS AB BT B L AR > ARk
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9.2.2 WHHRTZ=S YU > THENOEELIFSE

(1) @& L OVBURERETERORIE FIREE o #i—A A—5 OFfE

@ BRBCHERRIC K B HEHERTEESROEIICIE, ZnSAg) > > F L— a K E
BYRAF—RA A—INE HNEND, YL THEAL THhHHIESROHA,
33kBqGHEH 300kepm FYST)E THEWRETH HH%, K0 & L)L ORETHIRAH]
FTEDHLIIT InSAD DEEERMEL., o MORHIKREZ T2 o FL—F %2
B, ZRNBEREEGRY—RA A—F (il TCS-215) ICHDFHT, HEaSER
ROESMERBRZER L /2. 22T Yo FL—YBRABEOR DA, B, CO3
DY >F L —% (E3TEE - 14.4emx5em) Z8UE - BBR U R R 2 RR S,

LUFL—F D AEESTH O, B MO CIIEBMBEEZD 1/18 KO 1/130 IZ{&
TFTEBEHEDTHD. ZNEIZDONT, BILT T ARERD 241Am $EFEEZHANT, #
BENRERDIAERE L 9.3 1TRT, 2 FL—FDAITKHT S B KU C ORI
W, 14, 135 FEE/eo 7z, KIT, MAm F o v VER (NFRESHEE SMBq ; HUH#E
T 9.6mmx9.6mm) % F U CHERE 250 U 2R 2K 9.6 IRY, Z 2 TIRRERE
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2o ADYGE. TR —)VEBZ S 50kBq #124(3.7mm?) THEHEEOK TIL25%
DINTH >z > FL—% C DAL 280kBq #124(20mm?2) THEEEE J> Ty
N, ZOTENS, ¥ FL—F % InSAQBAHEE DKW D DITAHT 5721 T,
FDOITAFIwI L VERELNIIVNCY 7 NI BZENRETH S, G, L0
RDEHERIIC OWTHRREITD TETH 5.
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96 KT FL—FIZBITHHEHE

ARBR DR

(BRERHIRR - 5H 850

f1GAM A— BRI, BAEY S URBEEHWTKRIEGEDE 05 &L 0O %17
W, "dpm”ER(Bq I 60 ZRUZBDNIRDLIFABINTEO, TIVAT—IVZ
2000kdpm Tdh %,
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(2) “An-Be FEHEHHMETHIRICHIT 2Pk T 7 )V T > A3 D IEF Ik

252Cf % 24/Am-Be ZE DR THIEIL. —BIZ. X T2 L AR 5725 FIfE%
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NI & o TRE U0, eIV T, B IVNORNEYIT
Lo THHELEND =D, TS LEEEBIIDODWTERTAMEND /. TI T,
AEA Technology QSA #H8D 2 FEEHD 241Am-Be EHEH I THRIH (X8 KU X4 717
TIV) IZDNWT, RICRTHEZRNT, BERBEOREF 7V A5 255
U7z,

@ WYkt (AR OHE 2Am0: 7 T A ZRKE L. TONIT—HkICa
W FEFREIBEEEDY TAYEHIBIT BB TOIRIINF— (431 %
BT 5,

@ QoiFE#HERE RFEok T ARY Ml &UT, £Dakit & Be EDKK
T & TELBHHFOLRINF— (346) Z5tHT 5. 2T JENDL
(alpha, n) Reaction Data File 2005 [3]% AT 9Bela,, n)5DRIEHER & H
DR TOHREFOR A BN %2 RD, kinematics 5 RBRER TOILRIIVF
— AW L Tz

® QoFtEHEEE EPHETARY MV LT, Be 2RH L2 X3 RUX
4 B T eNNTHETZ—FRICHE X B, Be EOBHLEE (B 21X Be(n. 2n)
Kin) Zad, BBEEMICBT PRIV 00 GEETE) %
MCNP4C2 THHET 5,

FEOOOFNEEFHNTEE L2, 24Am0: DRIEEB(L IV EHEICBITS
9Belan n)EIC &> THRAETBPUT ORIV F—0H 2K 9.7 IR, £z, X3
h 7V GRE 241Am 37GBq. TR #2.3X106s1) IKDWT, £DAT
)L QPN EE LA ONWT, @O EIC K > TR LT ARY
MV%EK 9.8 1277, Kk AmO2 7 7 A5 DR % 3um & LS OFIERHRTH
%, 1808529-1 I RENTWHERERIARY MY (EflfE) Lkl T, E—2
EDRBENZEERTTETWS I EMN D, £z, X3 KU X4 A 7EIVIZDN
T, RKEAHRICBITS IV ASFAREFE L ZFERER 9.9 1ITRT. 90° /5
BT BIEEH M GHIERE) 1. X3 47V T 1.080. X4 J1 7)1 T 1.034
THD. XHREM. 5. 6]&FEFE KT BHRETH- .

(RREFHHIER : LAY =)
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Fluence per unit lethargy

9.7 21 AMO Fi e L 9Bela. )N K BHMEFZAXRY MLOEEt%

2.0 r . 12 r " : : . a
— Calculated X3 Capsme
15F Jf\'] 1 O NPL Meas. for X3 (A) o
1.0 Muﬁ @
> e A
=, 10F s ]
05 :,—J_I_J_‘_‘r \ w’ u—*—n—"’” X < L‘a""mnn_ﬂnmw f
1.0 ¢ ! o9r
~—— Calculated
— IS0 0 L . . . ) .
0.8 | 1 0 30 80 90 120 160 180
0=0" 1.2 . . .
—— Calculated X4 capsule
11 ©  NPL Meas. for X4 0°
;.7’ 10} . ol
o
09 el e
o o o o
R = L 0'8 L L 1 i L 2 i
04 1 10 0 30 60 90 120 150 180
Neutron energy (MeV) Polar angle

9.8 X3 EINOISMEL 6=90°F11 99 X3Hh7 I (L) RONX4HhT

BT HHETFAXRT ML b (F) BT 5% HEF7ILT
(AmOz RifE Spum ZAE) > ADKTEfAMT GEETE)

C =34

(1]
(2]
(3]
(4]
(5]
(6]

HHED FANBETALY ST AR RSEEE 2a-11-3. (2004).
dATIE, RADIOISOTOPES. 55(2). 61-70 (2006).

AFZehttp://wwwnde. tokai-sc. jaea. go. jp/ftpnd/jendl/jendl-an-2005. html>
C.M.Eisenhauer et al., Radiat. Prot. Dosim., 10(1-4), 43-57 (1985).
B-H.Kim et al., J. Korean Asso. Radiat. Prot., 26(3), 243-248 (2001).
NPL Report CIRM 24 (1998).
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(3) NOX HRBHIIR &Rl L 7B o TARIE ST B B T T AR B VA

MOX SBT3 5 Fp i R R Y R (ER)ME 28 DR FTHI & B IE 2 HHJIC,
MOX MABHER R M RIES GEFR : N1 TV w RSP EFRIES) 25 -
L=, 2 ZTIE. 2o2Cf BEERPEFARIR (DNFRIHRE 999MBg) %2, &k, &
MBAY 27 D IVEHIEDN S 25 M THY, IskENE 1L —F kL
R 1B & TR S Z ST ko TR ZPIET ARY BV ZEEE I IRE (£46)
X, MOX MREHEZIZ B 2 RRERTS CHIB T ST ART BLIZKS
Bz, DOZEOHBEHIN—F BT ARY MIVEERT D ENTES. A
B BT B HMERHE T AR BVER, BT )V n#akEE I — B MCNP-4C
L BEEERF—ERARY h O A—F BMS)FHIZ K HHEN 5iFHl L T2,
— I DG BN TEBIE & REBRE RN EN R S Nz, ERE T
BOEALZLEMICRBEL, HiMiL 7z, B LZRBEUTO®ED THS.

@ BMS FHEROLERE DM
BMS D& - #20R UHIE (IF WEE X 2 B, B1 s X 3 1) 2707z,
ZORER, FHEROEEFRENT. 1 F W5 TR 2.5%. Bl IESETK 2.0%TH
277,
@ BMS &R O EHil
BiEEEANT BMS dEM (RUTFL ) ORREEZEEL. TOMRKEE

MCNP-4C 2 & 5 INVE B DRI KBk U 7z,

® a 7 U— MhOTLEMEBENHFETF AR MIVEHREICE A 528
O U/ U— hOLERBRIISHRC X > TR, RICHEMRICKRE S HET

LZAKFZOSHRICEET S E 04wt%~1.0wt%H DIENH 5, Z OHiFEZE LT

EUT, HHETFARY BV MCNP-4C IZ L 5 HATE 21T, KESHERICKS

B LT,

@ NEUPAC R&BT > 74T »T5H
BMS IZ L AHHEFARYT SIVDT > 7 3 —)vT 4 72X, Nakazawa OF

EELECHRINEFETARZ NV > T T 4 72— B

NEUPAC(NEutron Unfolding Program PACkage) [2. 3]1%& Fi /2, &1 — R,

WM E UTHMUZEERO, J1 8 EIREN 5 MR (FHETFARY BY

& E)DOBE) OB ER/N_REICK> TRDDZETRMTZ I L2 EKF

HETHH5DOTHO, ANMEADKRHENS 22eRBER (=HoHITH) TROA

B EIE D TRARY FIVOFHENS 2B THZENFETH S, ARz

D~@DF—% 1% NEUPAC "DANDOFRMENSFEMEL THOHF o7z, —Hil&

LT, B 281mm ORF—EROIGE RIS, Bl iodih — it 7a L (B1-Bare)

G BIT DA RY FIIVOBRES b7 X E2ZNENH 9.10@)0)IZR

£
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BMS 12 & o TREMICTME S Nz, 1F ES & Bl EEoR 727 MY
21X 9.11 12739, [9.11 1, B2Cf REO P TR EZ 1 & LRGBS
Bt 100cm TOFERTH DN, VI 7QERDERITZORPICRHL2REET
—FIRRLCTND, Fl, WHETFINZ ARV EHUBEYRBITDONT,
BMS-NEUPAC 255 Uz EARMN S (k=2)&. BMS & MCNP-4C [Tk 5%
NFNOMZEHRUZERER 9.4 10ORT . MAEDMHEIL, E<—HLTNn%,

os

oo

Correlation factor

-5

9.10(a) B 231mm DRI —ERINEEEE

10!
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Neutron fluence per unit lethargy
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DRI~ MY 7 X
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: . L : ;;%ﬁ%
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e
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3
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%94 BMS-NEUPAC D5 BH U R+ 7IV IO ARVEIRES R (H*(10)
DOAMNE (k=2) &, Fh b OREMED MCNP 5HEAE & D Lhig

Moderator ¢ at 100cm H*(10) at 100cm

code Un? M/N 2 S/N ® Un M/N S/IN
Ct 1.8% 1.00 1.00 1.8% 1.00 1.00
P15 1.8% 0.99 1.01 2.2% 0.99 1.01
P35 2.4% 0.98 1.01 2.8% 0.99 1.00
P60 3.4% 0.96 1.00 2.7% 0.99 0.99
P100 5.3% 0.96 1.00 2.6% 1.00 1.00
F40 1.8% 0.99 1.01 1.9% 0.99 1.01
F40/P60 4.0% 0.97 1.00 3.1% 1.00 0.98
B1-Cf 2.2% 1.05-1.02 1.00 2.0% 1.03-1.00 0.99
B1-P100 5.3% 0.96-0.97 1.01 2.0% 0.98-0.95 1.01
B1-G100 4.7% 0.97-0.98 1.01 2.0% 0.99-0.96 0.98
B1-F100 4.2% 0.97-0.97 1.01 2.0% 0.99-0.96 1.00
B1-G100/P100 5.9% 0.95-0.97 0.99 2.4% 0.97-0.91 0.98
B1-F100/P100 6.0% 0.95-0.97 1.00 2.6% 0.97-0.89 0.99

1) NEUPAC B &k BIEEEATEN X (k=2)
2) MCNP/NEUPAC (B1 BSEBRICOWTEE. a2 27U — bHAEEEER 04, LO0w% TOFEEDLL)
3) SAND-II/NEUPAC

(RRELETIUEE - ibAY &)

(2E 3R]

[1]1 dHFH. REwE. 40(4). 354-359 (2005).

[2] M. Nakazawa and A. Sekiguchi. SECKZAZEGE TR IR T TP ERR.
UTNL-R 96. 28p. (1981).

(31 BECIEA., BiffF - BRKIBAFE S, PNC TJ260 85-01. 79p. (1981).
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(4) v HHERRHER O KB T T X DI E R DGR

NE102 TS5 AF v 7 >FL—% LB THEEN SR DA LGMERR v
Mgy (RD120) IZDWT, INC LaR— M1 TEICHE L TS v R
TFREDHEr BETXD VAR ATMAT, {EROFETIIZRL Thirro
7= KBk (H@, nH RIS Hickd VAR AZFE L. $HEICH - T,
PARIGRT RO k& iz,

@ EREHE
KFEOWIEBFELIEEZ D EICNE102 TIAF v 7 3 > F L—F hCORMMH
L (—[EHED OREFHREL. TSk TREL NG TN ZD2T RV
F—B L FL—FHPETEERELZ. ZOEE, KA TO IR F—
1. KBS F O TR F =Y T D, AFHPETFOIRIIF D5 DM
ELZ. ABDI >FL—2a e UIBLDITNEERLSEBETLEHTFOL
FIF—DRERNS., KB FOLXNF—2BTFOLRIINF—ICHEL. &F
BETOWHTRIVF— MeVee) ZRDz. BT HEFINLZ AN REDIZTS
AFw o FL—FIfEINBZTXNF— (ZEL, P UoFV—a KN
BFEFRFICRD LOMmBINEHLY) OFMERXREZDTIORT,

E(Ex) = 8 x (1— exp(=Ze(En) x £)) x Epx fo(Ep)
z iz,
E(E,) : WHEFIRIINF—En DAL EED NEL02 PTG I NEE TR
B )F— (MeVee)

S D T OANTER (=7 X1.9062 cn’)

Se(Bn) @ TRIVF—En OFPEFICHT 5 /KB O~ 7 0 EELKi R (cm™)
T DV FL—FDOEX(.08cm

Ep : KB T O R IVF— (= 0.5XEn MeV)

f(€) 1 TRINF—Ep ORBAETICE DY > FL—Ya e MBOY VT
L—3a o NERESBIETOLRNF— GBOFETHATS
SCINFUL /1347 A ® Block Data 2n5)
@ ®2FH)VOEtEa— R SCINFUL i< & B EHE
W DFHE TR ORNL TRFE S N2> 7 )V ogkE a— R SCINFUL[2]
ERHWE, Z0a—RiZ, HECFL—FOHPETFITHT 57OV AERARY
MV (FEFART VDT 2 T3 =0T 4 T DD DINVEREER) Z3HET 5
I—RTH%5, iHEOFMI. B—0HEEEEMTIIE T THSA, SCINFUL
OFE. Ho, np KIEOZEHELBBOE S 1IN, "Ch. 3a)FELno7 >
FL—FNTHELBZETOBRIGETNSITXEDFNFE5EZH|D. SCINFUL D
BHWE. B2 MeVee BT E T2 7OVAEEARY MIVTH BN, Z T,
FDARYT BIVOLZFINF—FEMCKD, PO FL—FHFTCOBFRETOUE
IRIVF—ERD, TNEBNL TN T RS DITHE LTz,
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E5IT, INHDHETRD
Te BT TV A0

0.35
D >F L=y HE TR F 2 e  SCINFUL calculation
B TIVT A — T g.).g 0.30 o Aproximated calculation ®
hY FRLL @ o
m b
R TS SQ RS .
_— 3
£o T, VAR AMeV-GyD)  £8 °
R L. QL@OWSkI  §6 o o
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Ly BICHTHLVARAT Neutron energy (MeV)

HriLLTns,
@® SCINFUL 1T & % 3t Fifs
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€ 9.12 SEIEHE KON SCINFUL HEICE - T

KD EE I RD120 OHPHTITHT S

‘ LR
S B K R DB BELAS -
DORIEE S THENDT, D

102
FTIMTNS IV AR AERL Jum—

TNBEHDDLEINF—RED
IR L TWa, HE
T I F—1~2MeV i T\
£ 0.1 DFR L AR A& FFD

=
=4

Lo @

_L

[=}
2

&
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g
@/
“g‘u

-
<
3

Gamma Equivalent Response

T EWDIND, K913 12, Bk - ®® g6
R .. ® MCNP ®
TRYRBRICEDB VAR A 10°1| @ SCINFUL @

- ——— MCNP+SCINFUL
(MCNP T§+%) L: SCINFUL 10-4 L i 1 ' i
I & B AR A TR R 2T o e e
- " = & Neutron energy [MeV]

37, RD120 QTN % L

X 9. 5 S pEFIRIGEREE (R
o 21k R T4 5 % 9.13 RD120 FHFAH RO FRIGERE |

H—=) W D DTN F— A
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(&3]

(1] iAHED. AURR1 7 VBIFERRE, JNC TN8410 2004-007. 18p. (2004).

[2] J. K. Dickens SCINFUL: A Monte Carlo based computer program to determine a
scintillator full energy response to neutron detection for En between 0.1 to 80 MeV.
ORNL-6462, (1988).

[3] N. Tsujimura and T. Yoshida Energy and angular responses of the criticality accident

detector using a plastic scintillator., J. Nucl. Sci. Technd., 48(8)903-90 (2006).
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(5) YRS A MY ) DT HBEMICE TN KRR 5 > DN 7 757 > Rk

(Z40251@!

MOX SRR iR 75 & DREIRERY 1 27 VAR Tld. BERERE=ZF Y 7 ELT,
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MOX R¥HE, D9 ETNV N AEERILTEIEL : LITEST S, I
®U) &7 UL OFPw) TR R OBEND SRR 108 ER&EL
RizBD. WEMPICEEND T T VBENENE, RS X B Ok
B EHZ DRNIND 5.

ZIZT PRI A NEZSY O TRAEEM (FX A, Y19 ciEh5
KR 5 >D BG LRIV EREL .

(LB R O R

HE-40T 2. <1 I Then 1 T DOERILL. 7 v /KRR &%
THiR CAF. 20MEnS) XIIMER L, [CP-MS THUZMEL 2. HED
B FBRENE, 5X10%Ba/ml Thoiz, Eiz. MR TAREIY 1 SROER
ZHE Uiz,

FEREAE IV IR 1 MBI DITEEND BUDREE LU TE 9.5 ITRT,
BB TR T I 71, Bk BT 5REE L TR”LUE,

£9.5 AHNIEA I | MBIZDITEHENS BUDRE

BAY : Ba/#L
AXiIVaRis HE-40T A R T (REEED) | oI T S
Eovay. 2 (1.5+£4.1) X10™* (2.00.63) X107 <1.0%X10°®
TR (2.3£0.37) X107 (1.0£0.07) X10° | (9.6£4.5) X107

HE-40T AH81E. £ SR T BURERRZ-> &, FIEZ2ENAHT 52
HRITHA, 8 BIRRENERE &/ LMBBIH TR TR T S U RBED UL
MEHINBN Tz, YA TRIT. 0. HBEEHEDICEEEBNAML.
WUBREIX. 20 EMHBRRNETEDS Mo .

(F&0)

AMERA TRICEENS TS VR LADE, RRUIF D ELTHETS L,
MEMTBO BC 5 > OREREIL 5X 107 Ba/sample FEE & 725, MOX BREHEZIRD
FIVT v EENRET IV 7 A EEE UTEARY LIVEERHINZES TS, U
TS TSN, 107 BaBETEY, BEMZODDITEFENS
1073 Bq BEDBC YT > X0BDRERD, LEENST, BMEBOT IV T 7Kk
MR E NS A NRBHZDW T, U5 &7 FoU ADOEERZ 25 EI
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L OHETHEE. BEMONBRB O EMTL T, RSz 5>
ML Y A NTREET D5 ONEEMZOH DD BN MR T HMNENH ST &
Minolz.

CREEEHM - kB B

S

(REEA]

KRBT ML, BEHRE, AR, BB A Vs X RELTZHER S ANE=4)
VI FEM 7 L7 PR OB E RS, A A BERE B HYSE AR IR
TR, 7R, 2005
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(6) ZnS(Ag Y >F L —a YRY—RAf A—=FIT LD TR F—FRHNEOB
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method for identification of Pu particles using an imaging plate. Applied Radiation and Isotopes.  in press.
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Dosimetry. submitted.
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